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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method and a device for performing the adaptive 
emphasis of B mode images at the time of a 
post-detection image processing in an 
ultrasoniograph system. 
SOLUTION: In this B mode processor, a low- 
pass filter 52a for smoothing speckles and a 
high-pass filter 50 for performing edge emphasis 
are arranged at parallel signal passages 
connected to the output of an envelope 
detector. The signals of the signal passage of 
the high-pass filter 50 are passed through a 
logarithm compression means 48a before the 
high-pass filter 50 and the signals of the signal 
passage of the low-pass filter 52a are passed 
through the logarithm compression means 48b 

after the low-pass filter 52a. Respective weighting coefficients are added to the 
respective output signals of the low-pass filter 52a and the high-pass filter 50 by 
an adaptive weighting means 56. The weighted signals are added 60 and then, 
inputted to the low-pass filter 52b for aliasing prevention before decimation and 
scanning conversion by optional selection. 
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(57) [gift] 

b*— KiaagHic*jv^-c, *^s/^u 
zw-mit-rzi&myj/i'* (52 a) tiy^jwits 

jfjtfc^yu* (5 0) ^JMttt#0itiAi::»tt 

8a) (CiiStV^o fi«7^/W^ro{f#ii^Wff^|±, 
fl£J*7-f/u^©»Kit*EEllB*» (4 8 b) Kil£;h, 

m*\z*fr?ti<r>m?*&m i &i&m&ttrt^8> (5 6) 
± o tad* & n5. **«-»t $ jxfcflr*ttai* $ n 
(6 0) . #^x\ BtEa^it), rw-s/a ^43 

(5 2 b) icA^£tl5o 
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ft, 

miass i ©ffi«7 ^ /u*'^gc<Dmij$:&rt&z ± 5 tw« 
«Fis*iro»«Eiii#«oui^, w 

ftw ffi^fc J: ViitflE* 2 <75*flSBE^#Sro ffi* 5 
it ^W^KHS 2 roflft4MK*Sffl bfefltt <Bfp«r*-rtH 

t8E'>*< t lorotB^lrS^^^fcA^^SSr^o 
t*tc N fgl*3i^2ro*^!ftSr-E:Jx^ixffi^i-5 
£ 1 * 2 ©U*«r«FoJWi:«*fttt#«. 

iifriaaj£fi*fiw&rosi5 1 roa^maasnfeis 1 .«? 

A^Ifc ± t>*tflIEfl5%7 -f yu* #a<7? tti;*) -5 J; 5 

2 wA^irgit^oytft^-ro^^^-rft 

1 05*g3M§\ 

s&fEiS^a^it^a»^2 ©a^^jaBttsnfcis 1 © 

AafcitffflE* 2 <&#WE**ft«>ttia*£»;r»;5 £ 

»2wA*i=a»tstofc«*©a**i-fli**a^i-5 

7" • x-7yy£W UTV *S»#9t 1 E*JW B K4a« 
Stt LT&S$*l-0^!t#JSlfEic<75B^- KAOsS^ 

Bo 



l»#Jg5l fliflESl fc.fctf5fS2<DS^#&tt. WIS 
Wlt/H&«7 y t \, 9 ^aSr^-CV 1 E*W B 

K*aasSo 

MIB— ao^ScBlgx-f v?*yu • f-^7^^^ttc7 y yu 

yyi^ D y-y^ifcJBfgxy S^/v • f-^^Sr^i-S 

&»iS**-rSfrlB-a«)f f ^ v^yu- • U-^yi^teJ^ 

yyt-* y ^ • 7M v^^yi' • tvT'/u&Mt^^f? 
7, 

*Ib2— gcDfS^yyl^ycy^.x'y-y^yy- f-VTVi' 
Sr#lftJBBU-C, -*w»«ffi»Lfcfitf 7 4vu* y V 
^ • y^/v- • •y-V7yu$r^i-5xxs'7 < tfer>*l; 
ftfri2-igroji5i|c7^yu* 'J ^^jgcBEJfiixW 5*^ A' ■ * 

»BEiStLfcig:«7^y^ Uy^-T^ ^^yw- • -y->7yu 
jc£ 2 rofi^flcSrigffl Uct©t©|n S:*r « ttfflf& 

^m^^&a^ffi,, 

^^S-rHiIIH-Jiro-r i^^yu • -y-^7yu % WIE— »<0 
^ftEBIBf v^y^ • f->-7yK S(lfe-iIcoffi^7y yu 
^ y yy'yFHSWBir -^^yw • ^r^fiV^ llftia-igwte 
*Sc7 -<yu^ y ^y/ • 7=^ v'^/u • f-^7yu4o«tt/Wia- 
&<D#%t;E.mi-1t{&i$.7 J si"? y ^/-f-f v^yv • 
y7yKD5^W>4< irt> lorogfl^t L-C*5S$tlS 

»#* 7 i2ite<^Eij&&#La2rteo 

[»*«9] lWIE*l*iJ:t«|52©fiJMiR»*J, MI2 
— iS<ofgisE7y yu^ y >y/ • >>y*yu • -^vyyKDgl 

m-mnMmy ^^^ y 4 • -t> 

HS*£ 1 1 1 Hie, WfElt^lSff ^z{&®y 4 >^t> 

yym^fi/ 7££tffit3}tJS 7 seigro^utj^a^aa 
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[19**12] Stc, W3E«»Wf^ibW#ffiLfc 
«*a^-f5 *x y ?&StrN #9 7 E4t<04Jkttl!fc4fc& 

ffifi tr- AflMgSA 1 & roSfll if- A ig<7?r -f 

WIS— ii<D*f$cJE$lg-r-Y S^A* • f-^yyu^iftJse^^/u 
^ A* y ^ttftffiftxV • ■frVT'/i/fcffijt-r 5 

tiiR-mommy j d y^tEif^ v?*a • -y- 

. ^y/Kc^l(Ofi^fc$riifflLfc>t)WtfIfS--ii«^ 
$cJ£^UU£*jfc:7>(vu* y v^' • xV v^a • f-yzf/i- 

[W#£i4] ttlfa^i*3J;U : ®2wfi^^s, 
»«S:*i-tfliE-aiWxw v^A* • If-i^A, WIE-il 
ro*f»E|gxV i^A • I^TVK WIS— il(Di5«7-r 

a* y v7nmm>7*4 *y9>\> ■ -y-^^VK wis-sro 

{£J$:7 4 A* y • 7*4 */*)\, • f-VT'yujs.ttWlS 
-M(Dtt$kK.MLtzi&Wy j suf> y yy . <?4 V9i\" 

TV* 

[»*«15I «f8E*l*iJ:0 { *2roa*»«as, ffi 

12— iicois^7-</p^ y • x-r s?*a- ■ -y-^yyuT? 

—V>y9 • 'y?fA, 

[»*«i6] mib» i#J:tfjR2 t& 
^.t«ng-ii?)»«EEiiaufc(s*7^yu^ y >^ • x 



[»*« 1 7 ] 51^ *^oWlc«rKttaWft-*S:[S 
«7^A*y v^1-S¥a^^tpif**i sisfcwa^ 

S'f >-v>^^ • '>*^A a 

Mis— »<0K«7^a-* y y/MElf-f^^^ • f- 

fc&igc^ A* y >^*t$cB|§x.Y i^A • 

tt(7 L#«EEttLfcfi*7^* y • x-f ^*A ■ 
Ti^T^A* y isiTM&EMFfj i?9* -y-yzf/vk 

* — -Jyy~ ' wfA, 

[it*rsi9] iwneroflittwm^ft^i-s^aASyw 
■c, 

fflkomm vy y-^^-sr^-r-s ^^-^ 
wis br- u>Bj$.$imf)> b<o%m v-j*%m-r-m<ny<< 

m^nfc^ i <D—m<Dy ! 4 w>v • y-vy°t\>%:W$.y 4 

7^^^'y • x-C ^^/w • -y-^y^^r^-f 5# 
a, 

Ul$^fcm2co-iSW7 :f ^ v 5 ^^ • -y-^y/u^Sisg-7-f 
>v,$ ]) yfLX* x^yyji'&l&IALIt-moytemyj 

y >i/ • x^ #9* • y-yy^fti&lrttfk. 
WIS— i§<DftJsE7 ■< )i-9 y • i?^^ • ty^w 

^?>wttH$n^ig3<D-ii<Dxw >J9>\< • i>-vy/nc 

Ms&—)g<Di&Wy j /\s9 y • v?^/i^ • V->y°/v 
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l|fj&— ]Iro£^ttttLfci6GJ&:M/-u* y ■ x-Y 
• r -f 5** a- • f-^y/ut^DjSCL-c, -ilroipg 

[0 0 0 1] 

ffiffifc 4 tfjfeifcro ai^w ^ — j?>- »t* 

[0 0 0 2] 

a, «#*i^-A*rasfliLi.o«i3e*rti«te (««te) 

a»feroRlt$ftfcbr-Afcgmi-3fc»l-fSM£ix5ffl 

i^^rofc«>(c:, Sh7^v?a-t ■ 7uWI4ftSI&ti 
ic: i4-?tficie?ij $ tiKogij* cottffi-eiEtt $ ft 5 #3&ro 

h 7 J>a-tW84t« ffi^^lfl^fc Jot, 
%L'&-t-Z>1ttb\Z&m<D7T<{TiJ>'y (firing) 

raff r'-i'rortS&iK*.* 4 '5 t'i-£ c fc *sm*-5. 
EWD«ffiroP#p e flgj£*s J: tffitlfc^ £ a c t \z t. o r, 

I o o o 3 ] m cmste, ^^v'a- ^^sit^n 

ItWE&SflH-SfcfclwJBv^ftii* (aft*- K) 

JEf4, jEfcrofff-iiSttfctertro 1 -arojS/&;4»e>gltS*t 
fc«*««:*i-J: 5 1'in^JftSo itff-e— KroJf-S-t 
IBI«»w, iS^St^^^wcro^^ip-Br^ftfcgfi 
14, roafa F7^S?a-tA>t, roff^-t'M LTSU 

[0 0 0 4] III 1(4, 40©ty-/^7A, 1"ftfc*>, 

***|J»^ 6 js 4 T>*7J -*/v- 8 SrWi" 3 tt *rogf$^ 



/U8lC*i r 1 LT*3 9. *— ^/K4^"<U— ^ • 'fy*- 

7i- * 1 0 5:7>L-C^--su-^A7jSrSJtAixT, S 

• t"<yKW»«ies:igff-r«. rfti4, -w 

y^7x-^ l 0£:frLT*^W-*?5=><broA;rj*5j; 

'SiSSl 4^i$iJP^^-f-y->^.7 i i=«— WW ^-7s 
W*«r*fiM-3. *Sitl»v'-7>tl6*i, t'-i^ 

&SSfi4:fc4tf£«!m^6lc|p#|« h/u- 

• u-M SI«A7J*f*^-r5 a 363MMPS/-' Jr^-frl 
614, HCiot, tf7U-i, (a c o u s t i 
c frame) St#rofc*ro^<^ HvU • ->— <7"V^*J 
4U ? P]»'(hro^-y->3 5 tc^n ^7 5 

^•^*7J)<- jfeSSWaSll 8^j>LTf-^"->^ 

10 0 0 5) ±7-^!S^ h7^^-t2 0i4>f) 
f-A^|gfi|2'>.roT^-a^RFA7J-C*&*5. fcT- 
A^fiS;Sfi2i4T-7-p^m^-S:-iiroT ? 'C • 
7';H;^|U > 2offlJJl7^ i^/wafff— Afctti 

Tj-rs. wftbroa^_i4iai Qf-^t lt 
-?tfeotii\ 1, qt='-^i4b*— Yvmmw.A 

(rA7J$tL-C, ^a^tife^^ h/v (tf— A) r-*£ 

$r**i-^fc.*(r ff^-S^ft^-S:*^- ■ 2 2 

[0006] 0 2irov>T!ftHJ1-?. f**roa^&W 
7<-v>^r • ->^xAi4, 1Sfcro>iij^i3Sg»j$ft5 h7 
D-*-?-2 6 Sr#-f3 h^^'^a-t • 71/ 
W 2 0 4^, #A tf) h 7 v'a-tf ^ 2 6 ttt- 

Aj»j*3fi« 2 <nT&tgm-Q&>iiZMt'</i'X&mz 4 o -c 

5o ^te^bRMSft-C h?y^J?a- ^ - 7K2 
0-M?>@ : i : ffii^^ : ¥i4, #^roaft h^^^-^^.- 

**^2 6K±o-cmaftf-iw3jE»§jx-c, -mroita 

2roSft»^.S"J'*JCPP*0Sft5. T/R7^f7f 2 8 

(4, AMW(ci4, 2SfSIB5ro«^|5ilSlc:J:o-c»4**Lfc 

x, aft^^roff-§-^ji»f*fc:(4Siji5s-ra 3 
[0007] f - a 2 roafeft «js 4 t/gfssu 14 
^ u- ^ 4 aift^tejsff Lfc tr- ^^jAttVMfpii 

da^L-Cv/iV) ro^jffl)roT('f^t!i$ix-5o Nt>-^ 
S?a— ^ -7K2 0ro^T-i4, ftSn5SM^- 
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^ffiSn^o i^£JlU!i<0B#IWilJ£*iItt<0 J: 5 

[0 0 0 8] a#«t'-A(Z-ffioTtift<*SEfit(C-f3:g-t- 
* tf-^F- 2 6 (3 i o TAJ* K&fcl $iv #£<73Rf 

Xt>\sy9Ty-f • x-7vU3 8 ^b^tb$tb5„ Sff 
aV(apodization) do it>*7 4 vU* y l/>f 
8 £ ttfcSfi AT *tt*V ^T-SfS *DS3£ 3 6 rt-ejo* 
[0 0 0 9] H2fc-3V>T»9H-5£, tf- Afloat 

.i*iB*j»wipa»±**«)aflr i f-Y'^/u3 4 
tw M-f 5 *iven©**ii 4 0, *i ± xmwffimw* 

(TGC) @K4 2S:^tr. »S4 0 (iA^S-e*, 

«Lfc«-«*«rif«1-5. «*I2§4 OWilBflEttT 
GCISSS4 2('io-CSJ»^4x > TGC[H]Sg4 2{±^x 

[ooio] g{§ v-Jt.Mi&mtm^vQiaf-vy*'^ 
*4'o#»5>r-^-B^.3i3-HS**stt»s. #*wt| 

AftWS^iS&ix, *^-ei±«^-fflXKiJIIJfi*!4<9 0 0 
PI C(w $ tiT v> 5 © -e, Sff f - Y ^A-rt (Di&i&7 j >v 



tbfcW^ffit LX I ft*4 5 a &&XfiQ&m4 5 b (4 
fdi'^I^RFSI) &frLXftJ]£ti% a iixbcoi 

ti^wf-^y^li. iQg,&3 6 a*5J;tj«3 6 b-eteroS 
ff^-y ^/U3 4«#*i^© I tJi^QI^-V^ktiQ 

issnfct *oe*©fli3iflr**s^^r y >-^'$ 
iifcif-i, (9) KjBofcKKRlcffia-t-i^p^feS 
«■ $ ftfc^ 3 -ft ^O*; t $ *> i XM&J& Sr«i- i 5 I- . 

[0 0 11] B*-K*63a3fi[t4fc**n-CV^*W# 
4 6dS, *DS.^4 5 a *Sit/4 5 b^ib fc'-i> • fy7 

tt, £ (R, 9) a»feOR»tt©*#$<0|5|;tefi£#*i.fc 

y\f • 7 ! -*<o®&m*%rtm. (I 2 +Q 2 ) " 2 Srff 

^•rS, tf-A • D'^iSRFf-i'ftiil^. (I 

[0 0 12] *S^^§6 .(Hi *flB) *SB*- KAHl 
^614, SJSS (R-9) ^9 9W,%%tLWf-h>\> V 

-^-^ 2 2T-*^-T?.fc*lc:m*^ix, = * 2 2 

[o o l 3 J m&te'f *—Vv7x\±^ (U 

k) transit ©'f • 7-7-f 77^ h 

O^Wtt-tfniift^ODHfl. (y?y;*-*J 4LTS 

[ooi4] tfcwafftiaatt-jttt, ^t?y? • u 
my a m v y ? x *> & r. it e> r±*fc 5 ^ * -v t-t- 
5 0 fi6*T"{4, fern? -< /vt'&'r^txDyvyy-yfy 
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4>\,9 'J >?\zp y tt&jBjSSftfex-y-Ui^ffl-rsS; 

[ooi5] nfe<omi%4m&<otiim£tiitvtttT&ft 
»£, anctew? ^ >v9 y vz^mwiz taoss* 

7^*;45*^y ^£3ip-rSffifr^fcSo 

fca y 5?»Hi: copnTJicoi, *T*£wli!i*£f#S - t (J 
[0 0 16] 04 75SEI6I4, jfi^tt^ y-i^y* • -> 

T?*>9. *t»E*lt¥»4 8, as'5?SMi«©i«*7-f/l/ 
^ 5 0fciUH£*lc7^yu^5 2Sr*-T5 0 \&$.7 4'^9 
5 2 liftMWiai 4 6 #W I IR7^^fi). 

9, iiW/i&fcli**^«lflWr->^-->3 ^ • u—h 
(decimation rate) (C^oTIK/tic? tl 
So -CO^l C0^C0ff|.^|4, 1^7^^ 5 0#*HR 

s 0 tb*iijsnfc«*s»i*7-f^ y ^©mcat* 

T{&Jgc£ixSi'T«Mto55fcSo IlWi^^H, *f# 

feffl2ft-CV^T. *^y yvu©te«|;:s&9fl!i*asft^:: 
iT'fcSo 

[0 0 1 7] 05H^2<75«^«r^L-CV^5o 
©HITCH:* xW-^3^t££fcttW-h£&3g# 
= 5 O^tfllcm^'5^ t74?*> 

S 0 t£oT, (£#7 /u* 5 2I4*^< yyVi^aHMsJ: 
yTisyypj±<DffijjZ?io £ol t z1-Z>zttflii 
*S 0 £ 2 ©UWtrofiJj&tt,' ^ /U* *5*^y yvi- 
<#*»ffi« < fc 9IWK) ftiltcffi«£fts 

^ytJ^tfm-fZZ. £#*>9, 

[0 0 18] H8l4*3fl>«j«Sr*LTV^5 0 !g2CDfl| 

3SPffloiS*E7 ^ a-* y >- ^waffle: gift 5„ 

14, ^5'> ! 3SfSi7>f/u^wigf£;f4lci)9, 3iyJ?5ftW7 



y .v?amffl 7 ^ {cig-rs W(-i y jjjmbk? ^ 

ig^««Wtt«^*igTVi^r ir , y S?0>« 

fg i y y yuro«« £ ©nro^^J *Hkffi«»c ioTS 

{;^9©M$ixTV>S- tT-fcSo 
[0019] (H^LTVvfcV*) S^ro*j£fc£ftrf, 

5 fc^ S ft-O *5 SB 2 co#fiEco4i^- fc PI D^ffWttlg 5r 
[0 0 2 0] 

<t ^ y y»«ti b KKiaaifcteasaroRW-icas 
v^-ctasn^^s^Srai-. ^^y ^^*Mftt5w 
t <7im*stett7 4 /u^^s. taw $ nfctt<o+©3i y i? 

«tn« > y ? ^w-mimmmmizmomzfi 5 

ft^-Cfc9> Sfciyv?3Siiffl7^ ;u^ y v^tt?sj«ffi 
^w^i^ff 5 was J: 9 ^6tJ-e*>S w t tf^ZhX^ 
So me>roa*lwj;9, ^*co B Ka^jgW > - 
>>>^ • ->^xi»,(cjo(ts^is):6 < ]^tti^f*a ! a7jffi-t' 

14, *f3r-T S flMH *«fo^^ y ^ yu'sptf'ffc t v i?SSW 
[00 2 1] *«WI4» ^iJcDff^-asSicS<5V^c^m 

m&&mmzmm vxmfcB*- K«a«B*»»i-*. 

^<73«iSffi{c:J;5^jm^-aiSl4, Hcfwiyytl 
3Rftl~&f81-SSiiS!c7^*i§*gt, tfftco^^yy^ 

[0022] *%m<njf*L\<^mmz£zmfcB*~-\>' 

»3fiPS«-C-»4, ^y ^J^Wmiti'a&i^y -f 

^{c^$tvytM?ijcom^-iiK^ias$tiSo 

yu^wft^jiSSwff^-14, 1*7^;^ y ^y*^t1jfc*f 
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^ 3 ft fi*tt tt $ ft fcMf-is J: tfffi « 7 -r * y ^ $ 

[0023] -«W^I4, ifrSS^ttttfc *t«iii*»JI 
£ft(4, y v^$nfcf§-§-*3<to J iSi 

«7^u* y v^S4xfcft*iSA^t LTfiJffl-Ctn 
I4\ fry9Ty7- T-y'jWBX^MIrZ Z. t tftti* 

[0 0 2 4] 

£<0»£B^-Ktt»IHSIt5 4(4, ¥fwQ6 
£B*~ K^t^«5 4(4-^7£«iamfcl4'<^ Y/v 

&<ommzmm.ztv?, —&.jtfo9BMv>ttit><Dzift.7£y 
[0025] *%mojjmiz£M£, y^mmm 

a}3 40f£l<7>fg;$7f 5 2 a tc^$tv?> t * 
®J^S^tft#S5 6©Sl <7>A;fr ft -So 

*f»E*&«tB4 8a|iV7 • 7n A pflBfc 

*BE«Sftfc7*--*JJS:t «, ^5SaBffli««7-f /t^ 5 Olr 
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Method of small structure extraction from the ultrasound RF 
signal by using statistic analogy between echo signals 

Naohisa Kamiyama, Tadashi Yanaguchi 1 arid Hiroyuki Hachiya 1 

Medical Systems R&D Center, Toshiba Co. 
1385 Shi mo- ishi garni, Otawara, 324-8550, Japan 
E-mai I : kamiyamaSus. nasu. toshiba. co.jp 

'Dept.' of Information & Image Sciences, Chiba Univ. 

ABSTRACT In ultrasound diagnostic images, since the interference of the reflected echo from 
each scatter is enough to cause the speckle pattern, it becomes difficult to distinguish the small 
structure similar to the resolution from the speckles. This paper presents a new method for small 
structure extraction of medical B-scan ultrasound images, which uses "statistically analogous 
weighing" . between echo signals. Images by the method showed characteristic extraction of the 
non-speckle structures while the speckles were smoothed down. The extracted area for a cirrhosis 
liver was larger than that of a normal liver. 

Keywords: ultrasound diagnostics, image processing. Rayleigh distributions 
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